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Of Timbuktu Dr. Lenz gives on the whole a satisfactory 
account. During his residence in the place from July 1 
to July 18, 1880, he was hospitably entertained by the 
Ivahia, a sort of “ Burgomeister,” or civil magistrate, who 
is mayor, aldermen, and town council all rolled into one, 
but who possesses no political authority whatsoever. 
Since its capture by the Fulahs in 1826, when the fortifi¬ 
cations were razed, Timbuktu has been a purely com¬ 
mercial town, a general emporium for Western Sudan, 
open to all comers—that is, to all the “ Faithful,” but un¬ 
fortunately a constant bone of contention between the 
rival Tuarik (Berber) and Fulah tribes of the surrounding 
lands. At the time of Dr. Lenz’s visit, the Tuariks, 
under their “Sultan” Eg-Fandagumu, were in the 
ascendant, but, beyond levying dues on the imports and 
exports, neither they nor the Fulahs ever interfere in the 
local administration, which is left in the hands of the 
Kahia. This office itself is hereditary in the Moorish 
family of Er-Rami, originally from the South of Spain, 
hence known as “ Andalusi,” and settled in Timbuktu 
since the sixteenth century. The present Kahia affects 
the title of “amir,” and is said to be aiming at the sovereign 
power by making himself independent of the Tuarik and 
Fulah factions. In this he appears to be encouraged by 
the French, who have lately reached the Niger at Segu, 
and who have quite recently induced him to send an 
“envoy” to Paris. 

During the journey from Timbuktu to the Senegal Dr. 
Lenz saw a good deal of the Fulahs, who are now every¬ 
where interspersed among the Negro populations from 
Wadai and Darfur to Senegambia, and to whom appa¬ 
rently belongs the future of Central and Western Sudan 
between the Niger and Wadai. Unfortunately, in discussing 
the origin of this mysterious race, he revives the now ex¬ 
ploded theory of a “ Nuba-Fulah” family, first suggested 
by Friedrich Muller, the learned but somewhat venture¬ 
some Viennese ethnologist. At least Dr. Lenz goes so 
far as to say that, “ touching the ethnographic position of 
this people Friedrich Muller has probably hit the mark 
in grouping together the Nubas and the Fulahs, whom 
he collectively calls Nubas, and divides into a western 
and eastern section” (p. 261). This might not be in 
itself so surprising but for the fact that he further on 
refers to the writings of G. A. Krause on the subject. 
Now Krause distinctly separates the Fulahs from the 
Nubas, or rather ignores the connection altogether, and 
allies them to the Hamites, calling them “ Ur- oder Proto- 
hamiten.” It may be added that with the materials 
now available (Lepsius, Nachtigal, Faidherbe, Newman, 
Krause, Reinisch, &c.), it seems possible to determine 
the mutual relations of all these peoples with some show 
of probability. But in any case the Fulahs are certainly 
not Nubas, nor are the Nubas Hamites. 1 Whether 
Krause is right in affiliating the Fulahs to the Hamitic 
group, “mag dahingestellt werden,” at least pending 
further information. The type is distinctly non-Negro, 
differing from it in almost every racial characteristic— 
cranial formation, complexion, texture of the hair, figure, 
proportion of members, mental qualities. Dr. Lenz, who 
had numerous opportunities of studying full-blood speci¬ 
mens, was amazed at their striking resemblance to Euro- 

1 On this point the reviewer must refer the reader to his “Egyptian 
E thnology. ” Stan ford, 1885. 


peans, and describes them as of light complexion, with 
slightly arched nose, straight forehead, fiery glance, long 
black hair, shapely limbs, tall slim figures, great in¬ 
telligence. At the same time, since their diffusion among 
the Sudanese populations the Fulahs have become much 
modified by crossings with the Negroes and Arabs. “ No 
territory or state is now-found exclusively inhabited by 
pure Fulahs, who are everywhere intermingled with 
Negro and Arab communities ” (p. 259). 

The work is illustrated with some good woodcuts and 
plates, mostly from photographs and sketches by the 
author, who has also added a general map of the region 
traversed, and as many as eight carefully prepared 
itineraries of its several sections. A. H. Keane 


OUR BOOK SHELF 

Physical Ariihnietic. By A. Macfarlane, D.Sc. (Lon¬ 
don : Macmillan and Co., 1885.) 

This is a very thorough work, and one admirably adapted 
for the use of physical students : indeed, we think so well 
of it that we would recommend it for use in all schools 
and establishments where the subjects of which it treats 
are taught. There is a great amount of matter, tersely 
put and aptly illustrated by copious worked-out examples, 
and, in addition, there is good store of exercises to try the 
pupil’s strength. Answers are appended, and a useful 
index crowns all. 

What is its subject-matter ? It treats, we should say, dc 
omni scibili , and perhaps de quibusdam aliis. But to 
descend to particulars : there are nine chapters, and in 
these are discussed matters financial, geometrical, kine- 
matical, dynamical, thermal, electrical, acoustical, optical, 
and chemical. Have we not rightly described its subject- 
matter above ? Dr. Macfarlane has done much good work 
in other directions, and in this particular direction he 
gives us, not the result of two or three months’ turning 
over of text-books, but what he has noted down since his 
student days ; hence he speaks of what he does know. 
A diligent student, an original researcher, he has learned 
and assimilated methods arrived at by such masters in 
physics as Thomson, Maxwell, Tait, Everett, and Chrystal, 
and put them together here in orderly method. This 
method the author calls the equivalence method. “ Each 
quantity is analysed into unit, numerical value, and, when 
necessary, descriptive phrase. The rate, or law, or con¬ 
dition, according to which one quantity depends on one 
or more quantities, is expressed by an equivalence. These 
equivalences are of two kinds—absolute and relative ; the 
former expressing the equivalence of dependence, the latter 
thc equivalence of substitution or replacements 

Wc cannot give a brick, but we feel sure that the edifice 
to which we liken the book will be found to be con¬ 
structed on thoroughly sound principles, and that no 
student who buys it on our recommendation will regret 
having done so. 

It would take a very long time to test the furniture (i.e. 
the examples) ; upon its suitability, we cannot now 
pronounce an opinion ; moreover, each student will have 
his own particular room to explore : after a visit to all 
the rooms, each appears to be quite comme il faztt 

Coordonnbcsparalleles et axiales. Methodede Transforma¬ 
tion geomftrique ct P recede nouveau de Calculgraphique, 
deduits de la Consideration des Coordonndes paralleles 
Par Maurice D’Ocagne. (Paris: Gauthiers-Villars. 
1S85.) 

TWO fixed points, A, B, called the origin of co-ordinales, 
are taken, and through them are drawn two parallel 
straight lines ,.Au, Bv ; these are called axes of co-ordinates 
(or co-ordinate axes). Lengths, AM, BN, measured on 
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these lines, upwards positive, downwards negative, are 
the co-ordinates of the straight line MN. So much for 
the parallel co-ordinates. Take a straight line, Ox, for 
axis, and on this line a point, 0 , the pole of the system. 
A straight line is determined by the angle 6 , which it 
makes with the axis, and by the length A from O of its 
intersection with Ox. These are the axial co-ordinates. 
Elementary details of these two systems are given for the 
former in Chapters I.-V. (pp. 1-33 ); for the latter, in 
Chapters VI.-VIII. (pp. 36-43). Several applications to 
examples are discussed. Chapters IX., X. (pp. 52-73) are 
devoted to a “ Mdthode de transformation gdom^trique 
fondee sur la simple comparaison des coordonn£es paral- 
l&les avee les coordonndes rectangulaires.” The “ procdd<* 
nouveau ” is the closing portion of this chapter (pp. 73-82). 

The illustrations in the pamphlet are mostly taken from 
curves of the second degree, but these co-ordinates—a 
kind of tangential co-ordinates—are useful for such ques¬ 
tions as the following :—Find a curve such that a portion 
of a tangent intercepted between the point of contact and 
the axis has a constant length (the tractrix is such that 
the area between it and the axis is equal the area of a 
semi-circle, radius equal distance from origin to cusp of 
tractrix) ; find a curve such that the portion of a perpen¬ 
dicular 77 to the axis Ox drawn through the foot T of 
the tangent, limited on one side by Ox and on the other 
by the corresponding normal, has a given length (the 
curve, of course, is readily seen to be a cycloid) 

The pamphlet is an interesting one, and suggests 
methods of procedure which in some cases have advant¬ 
ages over other methods more familiar. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents, Neither can he undertake to return, 
or to correspond with the writers of rejected manuscripts. 
No noticeis taken of anonymous communications. 

[ The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.] 

The Colours of Arctic Animals 

I am sorry that I cannot, agree with my friend Mr. Meldola 
as to the insufficiency of the explanation of the white coloration 
of Arctic mammals and birds as due to protective adaptation, 
since it appears to me that there is no important group of facts 
in natural history of which the explanation is more complete ; 
while on the other hand I venture (though with some hesitation) 
to question the basis of his counter explanation, as 1 am not 
aware of any sufficient proof that colour, per se, affects the radia¬ 
tion, of low grade heat. At all events I feel tolerably certain 
that this cause, if it exists, has had no perceptible influence in 
determining the white colours of Arctic animals. 

I am not myself aware of there being “ many species ” pos¬ 
sessing the white coloration as to which there is any difficulty 
in seeing the advantage they may derive from it, and there is 
certainly a large body of facts showing that colour is, in almost 
all animals and in every part of the world, more or less pro¬ 
tective or adaptive. If the white coloration of Arctic animals 
stood alone, it might be thought necessary to supplement the 
protective theory by any available physical explanation, but we 
have to take account of the parallel cases of the sand-coloured 
desert animals and the green-coloured denizens of the ever- 
verdant tropical forests ; and though in both these regions there 
are numerous exceptional cases, we can almost always see the 
reason of these, either in the absence of the need of protection 
or in the greater importance of conspicuous colouring. In the 
Arctic regions these exceptions are particularly instructive be¬ 
cause in almost every case the reason of them is obvious. I,et 
me call attention to a few which now occur to me. 

In the Arctic zone the wolf does not turn white like the fox, 
the reason evidently being that he hunts in packs, and conceal¬ 
ment from his prey is not needed. So the musk-sheep and the 
yak, though both exposed to the extremest cold,' are not white, 


because they are both swift and strong and need no concealment 
from their enemies. For the same reason neither the moose, 
the caribou, nor the reindeer are wholly white. Again, the 
glutton and the sable arc dark*coloured, though inhabiting the 
coldest regions, and this is clearly because they are arboreal, and 
are better concealed from their prey by a dark than a light 
colour. If any useful protection from cold were to be obtained 
by a white coat, we should expect it to appear in such a case as 
the Esquimaux dogs, exposed for countless generations to the 
severest climate. But they gained the required warmth by a 
thickening of the woolly undercoat in winter, as do many other 
animals ; and this suggests the general proposition that it will 
be always easier and safer to gain warmth in this way than by a 
modification of colour, which could certainly have but a very 
small effect, and might often interfere with adaptations of far 
greater importance. Exactly analogous cases occur among birds. 
T he raven is, perhaps, the extremest Arctic species, but, feeding 
on carrion, it has no need of concealment in approaching its 
prey, and thus it keeps its jet black coat in the depths of the 
Polar winter. 

The physical explanation of melanism in butterflies and some 
other insects, on the other hand, seems to me to be probably a 
sound one ; but even that requires more evidence and a fuller 
knowledge of the habits of the species before we can admit it 
as proved. It may be that the dark colouring is protective, 
assimilating with the surroundings of the insect when at rest, 
and this can only be decided by observations specially directed 
to the point in question. 

But even if, in this case, the dark colour has been produced in 
order to favour the absorption of the direct rays of the northern 
sun, it affords no support whatever to the totally different case 
in which the radiation of the obscure heat from an animal body 
has to be checked. I may, perhaps, be ignorant on the point, 
as it is rather out of my line, but I am not aware of any good 
experiments to determine the influence of colour per se, as distinct 
from the structure and surface-texture of coloured substances, on 
the radiation or absorption of heat of a low grade of temperature, 
and from a dark source. The only authority I have at hand 
(Ganot’s Physics,” eighth edition) seems rather to imply that 
colour has no effect in such cases, for I find it stated, at p. 338, 
that the radiating power of lampblack and whitelead are identical, 
both being given as 100, while Indian ink is only 88. Again, at 
p. 352, the absorptive power of these two substances is given as 
100, the source of heat being copper at ioo° C,, while that of 
Indian ink is given as 85. This seems to show that surface- 
texture or molecular structure is the important point, while 
colour has no effect whatever. 

In order to determine experimentally whether white fur or 
feathers are inferior to black as radiators of animal heat, it would 
not do to employ stained or dyed materials, because the pigments 
employed might affect the texture of the surface, and produce an 
effect not at all due to the colour. A fair test would be afforded 
by two samples of cloth or flannel woven from white and black 
natural wool respectively, the wool to be obtained from the 
same breed of sheep, and, if possible, from the same district, 
while the material must be as nearly as possible identical in 
weight and texture. I shall be glad to learn from Mr. Meldola, 
or any other of your readers, whether any experiment of this 
kind has been made, or whether there is any valid reason for 
believing that the radiation of animal heat is at all affected by 
colour alone. Alfred R. Wallace 

Civilisation and Eyesight 

The statistics of eyesight given by Mr. H. B. Guppy in 
Nature (p. 503) relating to the inhabitants of the Solomon 
Islands as tested by the Army test-dots, bring us nearer, I think, 
to the solution of the question of the relative acuteness of vision 
of civilised and savage races than any previous communication 
which has appeared in your columns, as w e are able to compare 
them with statistics obtained under similar conditions in this 
country. The Anthropometric Committee of the British Asso¬ 
ciation gave a series of tables in their Report for 1881 showing 
the results of their inquiries into the sight of different classes of 
the community, carried out by means of the Army test-dots ; and 
for the purpose of comparison with Mr. Guppy’s figures 1 have 
extracted the returns relating to men employed in agriculture 
and other out-door occupations as most nearly agreeing with the 
conditions of life of savage people, and have embodied them, 
together with Mr. Guppy’s, in the following table :— 
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